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ABSTRACT 



This document is intended to inform and advise the 
development and operation of campuswide information technology (IT) education 
and training programs at two-year colleges belonging to the EnterpriseOhio 
Network (EON) . The report is based on information from the following sources: 
a comprehensive national literature review; an environmental scan of Ohio; a 
review of state and national IT worker supply and demand data,* and focus 
group discussions with employers throughout rural and urban areas of Ohio. 

The following are among the topics examined in the report's six chapters: (1) 

research approaches and applications and a rationale for change; (2) the 
demand for IT workers in Ohio and nationwide; (3) IT skill requirements 
(soft, business, and technical skill requirements; the importance of 
work-based learning and vendor/industry certification; preferred methods of 
IT skill acquisition; incumbent worker training; model curricula and skill 
standards) ; (4) trend analysis on the supply of IT workers in Ohio and 

nationwide; (5) service delivery opportunities for the EON based on employer 
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demand; and (6) the EON as a primary resource for Ohio (producing IT workers, 
raising technological competencies, integrating IT learning across academic 
disciplines, investing in IT faculty, providing technology access for 
Ohioans). Sixty-two tables/figures are included. (MN) 
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The EnterpriseOhio Network presents this special report in 
service to the administrators and staff members of Ohio's 
public two-year campuses, the affiliates of the Network. The 
purpose of this report is to inform and advise the development 
and operation of campus-wide Information Technology 
education and training programs. Each EnterpriseOhio Network 
two-year campus seeks to provide Information Technology 
education and training programs that are increasingly 
responsive to the needs of its employer- and employee- 
customers and the community at large. 

The Joint Center for Policy Research (JCPS) of Lorain County 
Community College researched and produced this report for 
the EnterpriseOhio Network. Lorain County Community College 
is an affiliate of the EnterpriseOhio Network. Shara Davis is the 
Director of the Joint Center for Policy Research. The Ohio 
Board of Regents’ Workforce Development office sponsored 
the project to develop this report. The EnterpriseOhio Network 
Professional Development Resource Center at Lakeland 
Community College disseminates it. 
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Foreword 



Since the formation of the EnterpriseOhio Network in 1986, the Network's 53 public 
two-year campuses have grown steadily in their capacity to serve Ohio employers 
and employees with a variety of training, assessment and related services for 
business improvement. The growth in service of individual EnterpriseOhio Network 
campuses and the Network at large is in great part a result of the collaboration 
among affiliated campuses. That's why our EnterpriseOhio Network campuses are 
"Two Year Campuses in Partnership - Making Learning for the Workplace Count." 

The campuses of the EnterpriseOhio Network work together on many fronts: the 
professional development of campus Workforce Development staffs, the marketing 
of campus services to employers and employees, and action research into the 
issues and workplace needs of a growing Ohio economy. The resources of Ohio's 
Productivity Improvement Challenge program and Ohio's Jobs Challenge have 
fostered the remarkable growth of the EnterpriseOhio Network and its fifty-three 
affiliated two-year campuses as premier Workforce Development service providers 
to Ohio employers and employees. 

Ohio's employers have expressed a growing concern about the shortage of 
Information Technology (IT) skills among workers. In direct response the 
EnterpriseOhio Network took action. The Network initiated intensive action research 
into the details of Ohio's IT skills shortage, the IT needs of Ohio's employers, and 
the growing capabilities of Ohio's two-vear campuses to remedy that shortage of 
skills . The Network sought to undecstand the IT skills needs of Ohio employers and 
employees, the customers of the EnterpriseOhio Network campuses. 

This special report was prepared for the EnterpriseOhio Network bv the Joint Center 
for Policy Research of Lorain County Community College under the leadership of its 
Director. Shara Davis. This report will inform and advise the development and 
operation of Information Technology education and training programs on 
EnterpriseOhio Network campuses. As always, those public two-year campuses of 
the Network seek individually and concertedly to be well-informed, quickly 
responsive and consistently reliable providers of workforce development services to 
Ohio's employers and the workforce. 

Additional copies of this special report are available from the EnterpriseOhio 
Network Professional Development Resource Center at Lakeland Community 
College: Phone (440) 975-5744; Email phoyt@lakeland.cc.oh.us; Fax (440) 975- 
4744. 

Michael C. Taggart, Director 
Workforce Development 
Ohio Board of Regents 
January 2001 
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PROJECT OVERVIEW 



INTRODUCTION: 

On behalf of the EnterpriseOhio Network, the Ohio Board of 
Regents’ Productivity Improvement Challenge Program awarded a 
competitively earned contract to Lorain County Community College, 
a Network affiliate, to conduct an action research project in 
collaboration with the 52 other public two-year campuses of the 
EnterpriseOhio Netowork. The market research and development 
project was initiated to develop new strategies for meeting key 
human resource needs of Ohio employers, primarily the demand 
for qualified Information Technology workers. This project, 
managed by Lorain County Community College’s Joint Center for 
Policy Research (JCPR), examined the IT needs of Ohio employers 
as well as the current and planned responses of EnterpriseOhio 
Network campuses in responding to marketplace demands. The 
intent was to enable the two-year system of higher education in 
Ohio to develop a shared understanding of employer needs and 
then identify and pilot the most promising opportunities for new 
service delivery to their employer-customers. 

Given the enormous amount of attention devoted to information 
Technology, both nationally and in the state of Ohio, this project 
was intended not to increase the milieu of information available 
but to build upon existing knowledge. Specifically, the market 
research addressed: 

• What is currently known about the extent and nature of 
IT labor shortages? 

• Based on existing knowledge, what questions are left 
unanswered relative to producing a quality supply of IT 
workers? 

• What does deeper exploration tell us about unanswered 
questions and IT needs/demands among Ohio 
employers? 

• What do current and planned responses of the 
EnterpriseOhio Network look like in relation to 
marketplace needs? 

• What are the gaps and opportunities for new service 
delivery among the two-year system of higher 
education? 



RESEARCH APPROACHES: 

To accomplish this important work, a variety of research 
approaches were utilized. First, JCPR conducted a comprehensive 
national literature review on the extent and nature of IT labor 
shortages. The review of literature was conducted for multiple 
reasons. Knowing that investments had already been made to 
establish initiatives to move the state forward in it’s transformation 
to a knowledge economy, like the itWORKS.OHIO initiative of the 
Ohio Board of Regents and the state Department of Education, the 
EnterpriseOhio Network clearly wanted to contribute to a broader 



understanding of Information Technology, not to duplicate 
progress already made. The literature review served as one tool 
for identifying what is currently known about the extent and nature 
of IT labor shortages as well as existing responses to IT challenges 
in the state of Ohio . In addition, a framework needed to be 
established for building upon existing knowledge to drive deeper 
exploration of related issues. In essence, the knowledge gained 
from the literature review was used by the research team to frame 
questions and research instruments for primary data collection 
efforts. Most important, information gleaned from the literature 
review has been packaged to help develop a shared 
understanding of market demands within the EnterpriseOhio 
Network which is greatly diverse in terms of the size and nature of 
campuses it represents. It was envisioned that only with a 
common language and shared understanding could the Network 
begin to embark on new service delivery opportunities that were 
carefully matched with marketplace demands. 

Somewhat related to the literature review, the Joint Center for 
Policy Research also conducted an environmental scan of Ohio to 
gather any studies that had been conducted in recent years on 
the extent and nature of IT labor shortages. Many of the larger 
Chambers of Commerce and the Urban Centers of the Ohio Urban 
University Program were targeted given their track record for data 
collection in areas of workforce and economic development. Some 
of the IT professional associations, like Software Associations, and 
some of the public-private partnerships working to increase the 
quantity and quality of IT workers in Ohio were also contacted. 
While more than forty contacts were made, the scan produced only 
four IT job vacancy studies which had been completed in recent 
years. 

In addition to the national literature review and the environmental 
scan of job vacancy studies, a secondary data analysis was 
conducted on both supply and demand for IT workers. On the 
demand side, sources of data from government occupational 
projections, permanent/temporary labor certificates for IT 
positions, IT unemployment rates, and other areas were reviewed 
and analyzed by economic development region within Ohio. On 
the supply side, a trend analysis of Ohio compared to the U.S. was 
conducted using data from the National Center for Education 
Statistics. The overall intent was to determine historical patterns 
of IT worker production for Ohio and to assess gaps in the 
production of workers compared to the U.S. 

Once the literature review, secondary data analysis, and 
environmental scan were completed, the Joint Center conducted 
twelve focus group discussions by targeted industry to gauge 
employer reactions to initial findings of the research. For example, 
a framework of IT-related work resulted from the national literature 
review. Ohio employers were then asked to discuss their hiring 
needs and demands within this particular framework. In addition, 
the literature review produced three overall strands of IT skill 




6 



Page -3- 



requirements which Ohio employers were asked to comment on in 
terms of their integration into IT instruction and learning among 
two-year campuses. Ohio employers were also asked what the 
two-year campuses of Ohio could do to better help them meet key 
human resource needs around IT. 

The focus group discussions were conducted throughout the 
state, in both rural and urban areas with two-year campuses 
serving as host sites. Industry sectors and host campuses 
included: 

• Construction (Owens Community College @ Toledo) 

• Manufacturing (Edison Community College) 

• Manufacturing (Youngstown State College of Applied 
Science & Technology) 

• Trucking/Warehousing (Kent State University @ 

Geauga) 

• Public Utilities/Communications (Owens Community 
College @ Findlay) 

• Retail (Sinclair Community College) 

• Banking/Finance (Cincinnati Technical College) 

• Health Services (Columbus State Community College) 

• Architecture/Engineering (Columbus State Community 
College) 

• Government & Education(Shawnee State Community 
College) 

• Government (Lorain County Community College) 

• Not-for-Profit Organizations (Ohio University @ 
Zanesville) 

The market research and development project was purposeful in 
utilizing a building block approach for identifying new strategies to 
meet the needs of Ohio employers. In doing so, a capacity 
inventory was carefully designed to assess current and planned 
responses among the two-year campuses of the EnterpriseOhio 
Network in relation to demand for IT workers. Building upon what 
was learned from the literature review, environmental scan, 
secondary data analysis, and focus group discussions, eight 
overall dimensions of leadership were developed as critical for the 
EnterpriseOhio Network to serve as a primary IT resource for the 
state of Ohio. For example, all two-year campuses in Ohio were 
asked to provide information relating to all IT education/training 
currently offered in the form of degree programs, certificate 
programs, non-credit training, and contracted employer/incumbent 
worker training. These programs were then grouped into 
categories which mirrored the framework of IT-related work 
developed through initial stages of this research. The intent was 
to determine where Network capacity is strong in relation to 
current and projected hiring demands and where the Network 
needs to strengthen it’s program offerings to better serve 
employers and job seekers across the state in ways that match the 
needs of employers. Similarly, the trend analysis of supply data 
revealed that Ohio has lagged the nation in it’s ability to attract 
and graduate minorities from IT education and training programs. 
Building on these findings, the two-year campuses were asked to 
comment on any targeted marketing/recruitment or other special 
efforts, like scholarship programs which would help provide 



greater education and training opportunities for minorities in 
Information Technology. These are but a couple of examples of 
how the development project was rooted in a careful and 
systematic research process. 



RESEARCH APPLICATIONS: 

The EnterpriseOhio Network is currently in the process of linking 
needs and capacity to: 

• Business Development 

• Marketing/Promotion 

• Internal Capacity Building 

Findings of this project will be used for business development, or 
new and expanded service delivery for IT job seekers and for 
existing/prospective Ohio employers utilizing the resources of the 
EnterpriseOhio Network. Translating action research findings into 
educational literature to better inform Ohioans of IT career 
opportunities, attract more Ohioans into IT careers, and produce a 
stronger supply of IT workers for Ohio will consume marketing and 
promotional efforts of the Network. Employers and incumbent 
workers will also be targeted for marketing/promotion efforts 
given the capacity and track record of two-year campuses in 
providing contracted services to these audiences. Where gaps in 
service delivery are apparent, the EnterpriseOhio Network will also 
embark on internal capacity building to strengthen service delivery 
for Ohioans and employer-customers. Overall, the business 
development, marketing/promotion, and internal capacity building 
is intended to strengthen economic competitiveness within Ohio, 
particularly since workforce development is key to retention, 
attraction, and global productivity among employers. It is also 
hoped that these efforts will help move Ohioans into promising IT 
careers which can positively influence job security, earning 
potential, and overall quality of life for those who make their 
homes in Ohio. 
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The impetus for this project was driven primarily by the impact 
workforce development in Information Technology has on 
economic prosperity within the state of Ohio. Multiple 
benchmarking studies conducted in 1999/2000 have not only 
portrayed Ohio as lagging other states in the transformation from 
a manufacturing to a knowledge/information economy, but most 
attribute Ohio’s standing (and relate it’s future potential) to 
“workforce education”. 

The Progressive Policy institute 's Technology and New Economy 
Project for example, ranked Ohio 33 rd in the U.S. with an average 
score of 44.8 based on 1 7 indicators for making a healthy 
transition to the new economy. 1 Ohio ranked lowest in workforce 
education at 40 th overall. The 1 7 indicators used for this study 
were grouped into five overall areas: Knowledge Jobs, 
Globalization, Economic Dynamism & Competition, Transformation 
to a Digital Economy, and Technological Innovative Capacity. 

Knowledge jobs were measured by the percent of office and 
managerial/professional jobs as well as workforce education. In 
this study office jobs were presumed to be “factory floor of the 
new economy. Managerial/professional jobs as a percent of the 
workforce were considered given that states with higher levels 
tend to have more corporate or regional headquarters. Workforce 
education was measured by weighting educational attainment 
given that an educated workforce is key to speed and flexibility. 

Globalization was measured partially by the share of 
manufacturing jobs dependent on exports since states with higher 
levels also tend to have high levels of either high-tech or natural 
resource exports. The percentage of workers employed by foreign 
companies comprised the other portion of globalization and was 
used as an indirect measure of foreign direct investment (FDI). 

Economic Dynamism and Competition was measured in terms of 
“gazelle” jobs or jobs in companies where sales revenues have 
grown 20% or more for four years straight indicating a state 
economy that is “dynamic and adaptive”. “Job churning” or 
business start-ups and failures combined as a share of all 
companies was yet another indicator as less innovative and 
competitive companies go out of business and more innovative 
and competitive companies replace them. The value of initial 
public offerings as a share of gross state product was also used 
as a measure of “entrepreneurial dynamism”. 

Transformation to a digital economy was measured by percent of 
an on-line population, companies creating a web presence for 
themselves, by “education technology” or the percent of 



1 The State New Economy index, Progressive Policy Institute 
Technology & New Economy Project, Atkinson, Court, & Ward, July 1999. 



classrooms wired for the Internet, teachers with technology 
training, and schools having more than 50% of teachers with 
Email accounts. The use of digital technology in state government 
was yet another measure of economic transformation. 

Technological Innovative Capacity was determined by jobs in high- 
tech areas, scientists and engineers as a percent of the workforce, 
patent issues per 1 ,000 workers, industry research and 
development investments, and venture capital as a percent of 
State Gross Product. 



Indkalors : J ; . = < • Ohio . Ohio U.S. 

Rank; Score Average 


Knowledge Jobs: 


Office Jobs 


14 


20.0% 


19.6% 


ManageriaJ/ProfessionaJ Jobs 


23 


24.6% 


24.9% 


Workforce Education 


40 


50.8% 


58.5% 


Globalization: 


Export Focus of Mfg. 


13 


20.0% 


18.1% 


Foreign Direct Investment 


17 


4.2% 


3.9% 


i-Economic Dynamism 


“Gazelle” Jobs 


29 


14.0% 


14.0% 


Job Churning 


28 


2.3% 


2.7% 


Initial Public Offerings 


20 


.31% 


.42% 


CHgHal Economy: 




On-line Population 


28 


30.0% 


31.0% 


Commercial Internet Domains 


27 


.20 


.26 


Education Technology 


36 


1.5 


2.0 


Digital Government 


27 


59.4% 


60.4% 


Tech Innovative Capacity: 


High-Tech Jobs 


32 


2.7% 


4.5% 


Scientists & Engineers 


26 


.37% 


.42% 


Patents 


18 


.50 


.48 


Industry R & D Investment 


22 


1.4% 


1.8% 


Venture Capital 


29 


.06% 


.17% 
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Overall, Ohio ranked highest in the export focus of manufacturing 
and in office jobs and lowest in workforce education and education 
technology. Ohio fell below the midpoint for high tech jobs, 
venture capital, scientists and engineers, digital government, 
commercial Internet domains, on-line population, job churning and 
gazelle jobs. While opportunity for improvement exists in a variety 
of areas, the EnterpriseOhio Network and other education/training 
providers are in a position to strengthen workforce education and 
make an important contribution to the state’s transformation to a 
new economy. 

Another benchmarking study conducted by The Institute of 
Advanced Manufacturing revealed that Ohio cities trail “star” cities 
in the quality of labor supply to support a technology base. 

Another important contribution, this study found that Ohio cities 
have a base of technology employment, but are “in danger of 
losing that base given the slow rate of creating and attracting 
technology firms”. 2 

The Institute of Advanced Manufacturing compared 5 Ohio cities 
(Cleveland, Cincinnati, Columbus, Dayton, and Toledo) with 19 
national benchmark cities to identify opportunity to “strengthen 
Ohio’s technology base”. Based on the indicators used, each city 
was classified as either a: Star Tech City, Mature Tech City, 
Emerging Tech City, or Low Tech City. First the study looked at 
employment of small and medium sized tech companies as a 
percent of the total workforce, of which all Ohio cities except 
Toledo ranked high, portraying Ohio as a high technology leader. 
However, the study also examined tech business start-up and 
attraction and found that Ohio cities are creating and attracting 
tech firms at a slower rate than most other cities. No Ohio cities 
ranked above average in either of these areas. Cleveland, Dayton, 
and Cincinnati, however, were classified as Mature Tech Cities 
given the above average tech employment, but below average 
tech attraction. Columbus was ranked as an Emerging Tech City 
given it’s above average tech attraction but below average 
employment. Toledo was classified as a Low Tech City since it 
ranked below average in both employment and attraction. 

The studied also described four other factors which may contribute 
to technology success including: Labor, Image, Financing, and 
Technology. Within the labor category, the study found that high 
tech cities are better educated at every level Ohio trailed the Star 
Cities by 6% for high school graduation, in associate degrees by 
20% and with scientists and engineers a percent of the total 
population by 65%. 

In relation to image, Ohio was described as having “excellent 
amenities and being touted in the national press as an excellent 
place to do business”. For example, within health and the arts, 
Ohio cities were generally comparable to, or above, Star Tech 
Cities. However, the state is not perceived as a high tech state, 
making it more difficult to recruit technology firms and workers. 



2 Ohio Cities Technology Benchmarking Study, The Institute of 
Advanced Manufacturing Sciences, Inc., July 23, 1999. 



Relative to finance, the study found that Star and Emerging cities 
attract more venture capital than Ohio cities. The picture was 
even more dismal for technology where Ohio cities generally 
ranked as Low Tech Cities given that funding for university 
research in Ohio falls well below other cities. 

Recommendations for Ohio were as follows: 

• Increase the quality of secondary education, graduate 
more students from two-year schools, and attract 
scientists and engineers to the state. 

• Ohio should strive to develop a reputation as a 
technology state. 

• Ohio needs more seed capital and should focus on the 
requirements of tech firms at the “pre-venture funding” 
stage. 

• Ohio should support increased funding for university 
research activities and those of other research 
organizations within the state. 

Other studies too provide a portrait of where Ohio stands and 
what needs to be done to move the state towards a high-tech 
economy. The Milken Institute in it f s study on America f s High Tech 
Economy, Growth, Development, and Risks for Metropolitan Areas 
for example, revealed that not a single Ohio city ranked in the 
comparative indexed top 50 ‘Metro Tech Polls’ identified in the 
published study. 3 Workforce education and labor supply were key 
themes of many of these studies. Not only does Ohio currently 
rank low, both describe improvement in these areas as critical to a 
successful economic transition. 

There is substantial evidence that Ohio’s future economic stability 
and prosperity will be determined by our ability to develop and 
sustain a quality workforce, particularly one that is technologically 
competent. Given the impressive record of responsiveness to the 
skill needs of Ohio employers, the EnterpriseOhio Network feels it 
can make important contributions in helping create and establish 
this workforce. This project is intended to determine, based on 
quality data and information, those areas of service delivery that 
can help move Ohio towards technology excellence and position 
our state as a technology leader among current and prospective 
employers. 



3 America’s High-Tech Economy; Growth, Development, and 
Risks for Metropolitan Areas, Milken Institute, Santa Monica, CA., by Devol, 
Wong, Catipano, and Robitshek, July 1999. 
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DEMAND FOR INFORMATION TECHNOLOGY WORKERS: ANALYSIS FRAMEWORK 



The Computing Research Association (CRA) released a study in 
1 999 entitled “ The Supply of Information Technology Worker?. 

Among numerous contributions, this study carefully reviewed and 
evaluated all sources of data for assessing supply and demand for 
Information Technology workers. The study group concluded: 

Unfortunately, no one kind of evidence currently 
available provides a clear or unambiguous 
answer as to whether there is a shortage ... The 
presence of multiple Indicators provides better 
assurance that shortages exist. 4 

CRA’s insistence on multiple indicators to gauge the extent and nature 
of an IT labor shortage is not taken lightly. On behalf of the 
EnterpriseOhio Network, the Joint Center for Policy Research reviewed 
more than 1 00 studies and pieces of literature on this subject. While 
much information exists, the literature is confusing and study results 
are often conflicting. 

First, there is no common language or consistent framework from 
which Information Technology is defined and measured. Multiple 
definitions and classification schemes used to describe FT industries 
and occupations are common . Federal and state government, for 
example, emphasize their own sources of industry and occupational 
projections. The IT occupations used, however, are limited in scope 
compared to those used by industry professionals. For example, the 
U.S. Department of Commerce released a report in 1997 entitled 
" America s New Deficit: The Shortage of Information Technology 
Worker?. This report, in conjunction with another study released by 
the Information Technology Association of America (ITAA), called 
widespread attention to the shortage of IT workers in the U.S. Both of 
these studies, however, were limited to traditional occupations used 
by the Bureau of Labor Statistics (e.g.: Computer Scientists, Computer 
Engineers, Systems Analysts, and Computer Programmers). Given the 
expedient evolution of IT and the complexity of IT positions offered by 
recent private surveys, these classifications are outdated. 

In addition, attempts to assess IT shortages are often specific to the 
interests of those conducting the analysis. Economic development 
organizations, for example, tend to highlight IT job vacancies among 
their private-sector membership. But, as described by Dr. Robert 
Lerman of the Urban Institute: 

The presence of vacancies does not necessarily 
demonstrate a shortage of workers. A vacancy 
simply means the firm has an open position it has 
not yet filled. Vacancies as a proportion of 
employment will depend on the employers 
turnover rate, how long it takes to fill a vacancy 



*The Supply of Information Technology Workers in the United 
States, Freeman and Aspray, The Computing Research Association, 1999. 
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and the extent to which the company is growing. 5 

IT professional associations, on the other hand, zero in on wage and 
salary hikes as a sole indicator of worker shortages. Others describe 
this as a natural market response: 

Generally free markets alleviate shortages 
through the price mechanism . . . Labor market 
forces will generally raise relative wages enough 
to attract workers. In fields involving long lags 
between the onset of vacancies and the time it 
takes to train additional workers, rising demand 
for workers may initially raise wages without 
bringing additional supply of workers. However, 
within a few years, the increased wages draw 
more workers into the field. 6 

Lending further support, Computerworid Inc. found through it’s 
surveys of industry professionals that H IT salaries rise significantly in 
one year as the market adjusts to hiring demands and then 
immediately flatten out to traditional cost of living increases for the 
next three years." 7 This means wage and salary hikes alone are not 
enough to proclaim a widespread shortage of IT workers. 

On the supply side, studies examining the production of IT workers 
have been limited to Computer Information Science degree programs 
at post-secondary levels, yet there is evidence that IT workers come 
from a variety of backgrounds and are bread from multiple academic 
disciplines - both IT and non-IT fields of study. 

All of these areas of concentration help to broaden our knowledge and 
understanding of IT, but only when the data and information is 
considered as a whole. CRA recommends that any study consider 
statistical indicators, limited scope studies, anecdotal evidence, and 
qualitative evidence of labor shortages. Statistical indicators consist 
primarily of labor market information supplied by state and federal 
agencies like industry/occupational projections, permanent/temporary 
labor certificates, and unemployment rates. Limited scope studies 
include wage/salary assessments and job vacancy studies 
commissioned by economic development organizations, industry 
professionals, and others. Anecdotal evidence refers to the incidence 
of market response measures like increased recruiting (companies and 
campuses), overtime for IT workers, reducing minimum qualifications, 
restructuring work, outsourcing or contracted IT work, incumbent 



5 u The Labor Market for TT Worker. ?, Dr. Robert I. Lerman, The 
Urban Institute, Testimony before the Subcommittee on Immigration, U.S. 
Senate, February 25, 1998. 

6 Lerman, The Urban Institute, 1998. 

7 " Two years after IT salaries and bonuses skyrocketed to record 
highs, managers report again they have put a stop to the madness giving 
‘traditional’ increases to all but a prized feW , Bronwyn Fryer, Computerworid 
Inc., 1999. 
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